Background: previous findings from studies on the acute effects of drugs indicate that older subjects report less change on visual analogue scales than do younger subjects, when the observed drug effects on objective performance measures are as great or greater. Ainu to validate the use of visual analogue scales independently of internal perceptions. Subjects and methods: 50 younger and 50 older subjects rated attributes of four animals-tortoise, crow, tiger and wasp-on a series of 10 cm lines. The attributes rated included physical qualities (size, noise) and psychological aspects (danger). Results: ratings were generally similar for the two groups, although older subjects tended to rate slightly greater differences between animals, but the variability was also slighdy greater. Thus the mean difference between tiger and wasp for size was 60.1 (SD 15.6) in the younger group and 68.8 (SD 18.4) in die older group. Conclusions: diese results support the validity of the use of visual analogue scales in both groups. Explanations for the previously observed discrepancy may need to be sought in terms of an effect of age on the perception of internal changes radier than on any difference in the use of die scales.
Introduction
Visual analogue scales (VAS) are widely used in human clinical and psychological research to assess subjective states. They consist of 10 cm lines, the ends of which are marked with semantic opposites-for example, alert-drowsy. Research subjects are asked to indicate dieir response by marking a position on the line between die two extremes. Such scales have found a particular place in studies of pain, anxiety and die acute effects of drugs. In the last situation, VAS have been shown to be sensitive to tile sedative and stimulant effects of drugs-in some cases more sensitive than objective performance measures such as reaction time or cognitive assessments. However, in some studies diere has been evidence to suggest diat die pattern in older subjects may differ from diat in younger, the older groups rating less change on die subjective measures in spite of showing similar or greater effects on the performance measures [1, 2] .
It is important to establish die validity and sensitivity of VAS for research in older populations in view of the widespread reliance on this method. Clinically relevant effects might well be missed if die metiiod is not equally applicable to all age groups. Two main reasons may be considered for die discrepancy noted above. The first is diat increasing age may be associated widi a reduction in the awareness or perception of internal states such as arousal level. The second is diat die underlying concept of the scale may present a problem to some older individuals. This could result from a cultural difference rather than an effect of age per se. Concepts such as 'how do you feel on a scale from 0 to 10?' have only recentiy become commonplace forms of communication.
One way to investigate diese two alternatives is to use VAS as descriptors of external radier than internal entities: for example, perceived properties of physical objects. If difficulties exist widi the concept of die scale itself, dien tiiis should be reflected equally in external and internal ratings. If, however, the B. Tiplady et al. discrepancy relates to internal perceptions, ratings of external qualities should show no age-related differences, hi the present study we have used characteristics of a number of animals, asking subjects to rate size, noisiness and danger on VAS. This allows ratings on both physical and psychological dimensions to be compared without involving internal variables of the kind used in the clinical setting. Kagan et al. [3] used a similar approach in validating children's self-reports.
Method Design and subjects
The study used a group comparative design, comparing 50 younger subjects (17 men, 33 women, aged 21-45, mean 30.2 years) and 50 older subjects (22 men, 28 women, aged 60-82, mean 70.8 years). Subjects were drawn from the Clinical Age Research Unit database of approximately 300 healthy older volunteers. Potential subjects scoring less than 10 on the Abbreviated Mental Test [4] were excluded.
Rating scales
The following animals were used: goldfish, crow, tortoise, tiger, wasp. The first of these was used for familiarization. There was a separate sheet of paper for each animal with a series of 10 cm VAS, the ends of which were marked 'very large-very small', 'noisyquiet' and 'harmless-dangerous'. The animals and properties were selected to give clear contrasts for evaluation.
In order to assess the comparability of the groups, the National Adult Reading Test [5] was administered as a measure of cognitive ability and data on education were obtained.
Procedures
Subjects were first presented with a set of instructions for completing VAS and any questions answered. They then rated the attributes of a goldfish by making a mark across each scale. There was a further opportunity for clarification, after which the subjects rated the attributes of the remaining four animals in randomized order.
Analysis
Descriptive statistics were obtained for (i) the actual ratings for each animal and property; and (ii) the differences between the ratings for selected pairs of animals on particular properties. The particular comparisons were chosen to represent predictable a priori differences: for example, that a tiger should be more dangerous than a tortoise. Not all comparisons are presented, as it would be difficult to predict their outcomes, e.g. whether a crow is larger than a tortoise. 
Results
Data from the National Adult Reading Test and education are presented in Table 1 . It can be seen that the groups were well-matched for cognitive ability, but that educational duration and qualifications were lower in the older group. The distributions of the ratings made by the two groups are shown in Figure 1 . The ratings of differences between pairs of animals are shown in Table 2 .
It can be seen that the ratings made by younger and older subjects of the attributes of animals are in general similar ( Figure 1 ). This is confirmed by the analysis of difference scores shown in Table 2 . The trend is for the rated differences to be if anything greater in the older subjects, although the variability tends to be higher in this group.
Discussion
The pattern of results does not indicate any marked difference between the age groups in the use of VAS. Both groups seem willing to use the whole of the scale in their ratings. This is different from the pattern seen with drug studies, where the size of the rated difference between conditions was substantially smaller in older than young subjects [1, 2] . Thus, these differences between older and young ratings in drug studies are unlikely to be due to a difference in approach to VAS per se or to any problems older subjects might have with the concept of such scales. This conclusion is possibly strengthened by the lower background educational opportunities of the older subjects in the study, which might if anything have been expected to accentuate any problems in this group, although cognitive ability (reading test scores) did not differ between the groups.
An explanation for the findings in drug studies showing a reduced effect on VAS compared with objective performance tasks in older subjects must therefore be sought in terms of an effect of increasing age on some aspect of response to internal changes. One possible interpretation of the findings would be relative stoicism in older subjects. Stoicism, however, cannot account for the findings with caffeine [1] where Visual analogue scales in young and older subjects the generally positive effects of this drug were less well perceived by older subjects using VAS. The present study thus provides a validation of the basic concept of the VAS in both young and older subjects, in that both groups proved able to rate both psychological and physical qualities appropriately on such scales without difficulty. The question of the validity of ratings of internal states is, of course, not directly assessed by the present study, but could be approached in future studies by comparing the effects of drug-induced changes on visual analogue ratings that correspond closely to objective measures. Examples are subjective ratings of steadiness compared to measures of body sway [6] or ratings of drowsiness with electroencephalogram measures of arousal [7] . This would allow direct correlation of objective effects with subjective changes, as well as group comparisons between different age groups of the type normally made in drug studies. The applicability of subjective findings in older subjects may be more restricted, particularly where negative findings are obtained. In such cases the effects of drugs on performance may be more readily detected with objective techniques.
Key points
• Previous work suggests that visual analogue scales may be less valid in detecting drug effects in younger subjects.
• By using rating of external attributes (features of animals) we have separated the assessment of validity of scale use from that of internal perceptions.
• Our data show that the use of visual analogue scales is valid in both older and younger healthy subjects.
